ABSTRACT
INTRODUCTION
The evolution of smart grids and the broad application of renewables has created a need for the extensive use of current and voltage measurements for the proper management of power networks. These trends therefore require the use of advanced, low-power sensing technologies instead of traditional solutions using iron-core instrument transformers, due to their physical limitations, see [1] and [2] . One example of this new demand for current and voltage measurements is represented by medium voltage (MV), secondary gas-insulated switchgear (GIS). This type of switchgear usually has very limited space, which means adding other devices such as conventional instrument transformers is not possible without redesigning and retesting the whole switchgear or adding a new panel. These limitations have resulted in new solutions based on low-power sensing technologies suitable for both new installations and retrofitting.
A generally accepted solution is the installation of a lowpower current transformer (current sensor) and a lowpower voltage transformer (voltage sensor) in a separable connector; see Figure 1 . The low-power current transformer (LPCT) is installed over the head of the separable connector and the low-power voltage transformer replaces the insulating plug of the separable connector. The application of a low-power current transformer is not so demanding from an electrical field point of view and different technologies can even be used (if space allows). Nevertheless, the application of a lowpower voltage transformer needs to access the medium voltage point, which is a challenging task for GIS separable connectors due to the high level of electric field strength in this area. 
LOW-POWER CURRENT TRANSFORMER
The requirements of low-power current transformers are described in the existing standard IEC 60044-8, released in 2002. This standard must generally be used for electronic current transformers. Due to the evolution of sensing technologies, there is now a need to update existing standards. There is ongoing activity within IEC TC 38 WG 37 to introduce a new set of standards for the IEC 61869 standard family to cover the latest needs and requirements. The new standard IEC 61869-10 will cover the low-power passive current transformer (without active electronics), whereas IEC 61869-8 will cover the electronic current transformer (with active electronics). Most common in MV applications today is the use of lowpower, passive current transformers. These do not contain any active interior electronics and therefore do not require an additional power supply, which makes them very reliable, highly accurate devices, with a broad dynamic range of measurements. The most convenient technology for such current measurement, providing the smallest size and the widest range of measured current, is Rogowski coil technology; see Figure 2 .
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LOW-POWER PASSIVE VOLTAGE TRANSFORMER
The requirements of low-power voltage transformers are described in the existing standard IEC 60044-7, released in 1999. This standard must generally be used for electronic voltage transformers. Due to the evolution of sensing technologies, there is now a need to update existing standards. There is ongoing activity within IEC TC 38 WG 37 to introduce a new set of standards for the IEC 61869 standard family to cover the latest needs and requirements. The new standard IEC 61869-11 will cover the low-power passive voltage transformer (without active electronics), whereas the IEC 61869-7 will cover the electronic voltage transformer (with active electronics).
The tests addressed in this paper are therefore only related to low-power passive voltage transformers (LPVT).
Voltage measurement in most MV sensors is based on two working principles -resistive and capacitive dividers, see While both technologies can be found in applications of cable connectors, the resistive voltage divider is used more often, mainly due to easier design implementation and lower requirements on used material. Based on the performed tests, as well as the experience and observations resulting from the testing, the following tests and test sequences are recommended each time this type of application is of concern. Furthermore, they should be added to future IEC 61869-11 standards dealing with LPVTs; see Table 3 . 
SEPARABLE CONNECTORS

CONCLUSION
Two different standards are currently available with different requirements, one for low-power voltage transformers, covering general dielectric and accuracy requirements, and another for separable cable connectors covering application specific requirements. Due to different requirements, there is currently a grey area in standardization, where specific requirements for comprehensive applications represented by a low-power voltage transformer installed in a separable connector need to be defined, see Figure 7 . This paper presents a new approach in dealing with this issue and proposes testing sequences combining the requirements of all related standards. This paper also suggests integrating this approach into relevant LPVT standards. Additionally, the proposed approach has been validated by extensive, practical testing of LPVTs installed within separable connectors, and the results of these tests passed the recommended test sequences and criteria. The proposed improvement of future IEC 61896-11 standards has been also presented during the latest plenary meeting of the IEC TC38 work group, which is dealing with instrument transformers, with request for consideration of this input.
Therefore, we strongly recommend improving future IEC standards for LPVTs in order to ensure a safe and highly reliable environment for users.
